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controller 200, noise can be reduced without 



deteriorating injection performance. 

(57) Abstract 

COPYRIGHT: (C)1996,JPO 

PURPOSE: To improve transient responsiveness of 
injection pressure rise at quick acceleration of an 
engine by outputting control signals to a fuel injection 
control changeover valve and a piston operating 
changeover valve, controlling opening/ closing operation 
of a needle valve and operation of a booster piston so 
as to perform changeover between high pressure injection 
and low pressure injection. 

CONSTITUTION: When hydraulic pressure is supplied to 
a booster piston for the boosting operation of the 
boost e r piston 101 by a piston operating changeover 
valve 1 05, pressurized fuel oil from a pressure 
accumulator 36 is further pressurized by operation of 
the booster piston so as to instantaneously become high 
pressure, and supplied to the fuel pocket 14 of a fuel 
injection valve 1 0, and when a needle valve 1 8 is opened 
by operation of a fuel injection control changeover 
valve 34, high pressure fuel oil is injected in a 
cy finder, and hence responsiveness of injection pressure 
at transition of the engine is improved. Further, by 
performing high pressure main injection of high pressure 
fuel oil after pOot injection, controlled by a 
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-&f±m& i % s l * * 4 i \zm& s titz d t * #m t 1- 

* -*r»nt > *j > <^>^g^^ tc tf:. m rteti fate tc 
t4 hWMrfm^r^^^mm zit bw.^wm^-cn- n 
inn kmmum*t%tmmw&frt n?.e* v >ft.mm 

[M*«4] hWP.^^om-v') vratXDtt, 
[0 0 0 1] 
[0 0 0 2] 

[«roSf] flSfiE7-r- K#>XK4 9E£LfcK* 
**ES (a^eW-AO ftKTWEU WiflWli 

[0003] i o*ES*R*H!Rit->* t- a 14, ittov 
v-t&mnm&i'XT-A.oXi iz, G&KtkStmM 
m.ts it*&T-f * t v>? a & < eap* K is v> T f> IS 

[0 0 0 4] 01 5 Ka>;fr*gi&#/Biyi;>Ki5tf£ 

[o o o 5] m 1 5 k45v>t, i o 

*). 0*4. *©fc*»::§ms*Lfc*Ro*fi-. 

[0 0 0 6] fTS^X;H 6rtK«4, flrfB&H-a 1 4 t 
*7L1 2 K;v#l 8-WMl&g£ 

CJK#£*t, ^^-K;i/#l 8(4>'X;w*;i'^2 OftK 
JRIJ^ryyany K2 2 Sr^LTT.X'J >^*2 4 

2 0F»3fc»i«lS2 6 3 s Uj£StU K?fiS2 6ftfc, ±15 
K;u#l 8X1^79 van? K2 2 KfcfLHtiKte 
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ffitf^b V2 8**^16i^UfKS$^TV^ 0 

[0007] «ria^S2 6 14, £ygKBS**tfc-#ro 

#3 0SWJ7^3 2 ?r^LT = yaS«B£#3 4W« 
KDajPflbS§bKgjgES*U ^m^3 4l4, Il:$E 
' H3 6 Kaai-4AOi*tt a 3 8i:SI 

■r**2ouin«iBc*fli*.-cv»4o ttrfe^iffiPviK 
4 2 c 4 ij , tmxnmib a xi4g 2 mnr&& c ics^ 

KjlcS^^ft, WjST^^i-^-^ 4 O^M^^tLTv^ 
10 St #»4, AP^Ka»4^1 mnrSKbic^aL. 

l«7?fax-jr 4 0 *»fJ-»S fu*: §14, glffiP 

»» b *»* 2 ft □ »» c KMm-r zxoizmfczixr^ 
z,o t^iiriayX;v*;i/^2 osj;/X;h 6ftK> fr 
1 4 3 6 c»ai-*«»»» 4 4 

[0 0 0 8] Uie^JES3 6 KI4, ^*Pffi*vX4 6 
• K4 1K J-vyvoateRIRKiSC^ftRJfeSftfcAJE- 

20 A 4 8 114^X^1211) ^ti^&X^Vv^ 5 0 ^r-tix., 
i^yy^t 5 0 \±, ftEE07-f- K^>X5 2 JC4 
*'vyi5 4f«3 ? fLfc^ft 9 > ^ 3 8 rt ©«S»f4 
?:ilDSLT-73|S]# 5 6 *7>LSfff? 3 6 lCBES1-*o 
[0 0 0 9] |MB«#mEE#V3f©*>7S5 4 0!fctB 
ffl0ai^5 8i:> 7^-K>KVy5 2»catSi-*8t^flSa 
O-kOWCIi, 2 K4-3-CK3 

2'xmwrfi=*wa#3 4ci®7^ai- 

^ 4 0»4. 6 6 K4 oTilJ^I^tL^o 

30 [0 0 1 0] nv 6 614, ^Sx>y>0|| 

v^tWW-tfcAWWHIi** 6 8, ^vi^vlel 

leacxtr ^ ? > ^ Ak&^e 70, xv y xvnmtitto 

Sf 7 2 SlZ-hiaWKS 3 6 ftO«S»EE* ^^1"^^ 
«-££-b>-9-7 4, afetftc, .jZ«-f|jrjBCi>WoaSE 

^7 e^o^th^x^K^-f-ATti^SttAnr, fr 
[ooi i ] tafimM<omK^.mnmM^mnitwjmm 

*ffimzUWi-2>t#SDtiS<Q-C2bZ>o ftf> xv^> 
40 0^9V^$ilcai6LTfgib$tt4ii^X»4AA4 8 
K4 >J^i3Dffi*'>X4 6<0X7>y-V 5 0 -WEISS 
7^-K#>^5 2 IC4oT^>X^5 4 IC-gt^S 

[0 0 12] ^ > y > (DSflStti ICIS CT, nvvn- 
56 6^P.WJ8T^^^J.-^ 6 2tCfgISm*A f ^S 
ftT^. 6 4 **IBK S *U 1^^ 6 4 IZ 4 o T 

2 0- 1 2 0MP a) £4**3 »c«fll3rt.*o 

so ^ES3 6 ftvmftB.ijo&tam^tf'tyv- 74*5)3 
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> h n-7 6 6 - ? XtJZiXZo 

[0 0 13] fEH3 6rt<0*EE**-«i, WMMt* 1 
0 <*>««■**»• 4 4 *»T»H* 1 4 tft»S*t, K 

b t 5&*Jt» L.TV»5©f, *E# 3 6 OK5EEjftfl-*«— # 
I6]# 3 0 Stf* 'J 7 -f * 3 2 ^itit 2 6 fctt*fr* *t 

(0 0 1 4] KTKtt£2 6rt©?*EEl£* h > 2 8 (±> W 10 

W»S^lC^<}fTtf*^^ , 7"J 4 coif to* * 

Jrax-TtH^*^ 7*-7Vin^ K2 2 4-^LT--K;w 
#1 SKWmZtiZo ±E--KA'#1 8K±.WSKf* 
«i-**»ffi*OflMI18«J: 0 t>»S*T* b > 2 8 HT 

*U SIC^^'J >^2 4C0T|o]ic0lfto** i iilraLT'f^ 

[0 0 1 5] n> 6 6C0igSiHi:ijKJ: D 20 

tlT^fax-^ 4 Offtt&ZiX&t^ APttiS&afc 

t»2ffiP*48&c rco^fefftm2 6^ 

*'J7^3 2M«21iiac^LtIft?>?3 8 
fc»«ES*U rftJEfeT^. h>2 8fcffcfflL-Cv»fc«»ffi2j 
#Bt*s*L, ^y; V^2 4**-- K^l 8KfMTf 

:4«8W S *U 1 4 toMH&tmtfVBL 1 2 tf> e> v 

[ooi6] i>y>oa«EttJ»cjsc^je>«je$*vfc 30 

^40 i*M»§^<5> t , =^m^# 3 4 CDAP?ftS& a t 
[0 0 17] 

(1) ttJUroefeV'-cii* SSJEtttK-f 4 fc&S (ft 
mrnrnm i^ttS^ft^ eEEiSM^-t-^^^*) 40 
4 C ?gftifff^iJv»-cii> HMS&£coB*jL> SEtf*^ 

[0 0 18] (2) ^VvVC0^agl^lci5v>T)^ffiR 

[0 0 1 9] feoT, x>yyitoi#p»ii, 

AlfliA»#©iJM*E»tt 20~30MPa gS#I9 
T-*>*o 50 
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[0 0 2 0] *»*4a#fl&«jSC»C«i-4 B 1 5 KtH 

[0 0 2 1] A, *MO.%jDJS^FCOT^-t^a^60J:a 
#JESfi*l com#±#coi§i£]sfr&gfUc i *) > i^Ma 

[0022] «p^f£*o*BESaftfl-i«it->^^AT»is 
11 1 8 "9 K, T-f K'J v^li^&fiM. tt& 

*'41HE5l'RcO^U. stW-A'E (gJEfyJE*) £ 
2 0MP aK, XfiAflfWHilRRwjKfclJSJhoaca* 
0-4 OMP aK, HfcfclWfWiMftR 
tfy?-f ■{ ^ral/- h (PM) ftjftOSl^tVV-A'ff 
£ 8 0~ 1 2 OMP &\<z3zAfflffl-r2>'&W1) s &Z>1)K fltr 

fftfOftffiPMt 2 OMP a) *fc*ft.«fB»© 

iSJEi*** 9 OMP a) K»lnia**4»&\ . 

2 0MPa*^90MP a 3-=e > V-;wm*CO±# 

$ ttfcff^-cconits i •) < 5:.a /w*, feinS^co 

hfl/^J: ^^i\z%.< taho rS, B 1 9 co (a) ti«£* 
tt*t*»t**E*l»««W«lt«. (b) l±JSfcJCD?iJ19 
«S«*lt#v^ (c) »±|fe«Bi-4*»WK*»t4»ffi 

[0 0 2 3] B, Ztr,i&5±1r2>tz>t>, 
5/^^AO««-i«lt#WPB*l*BI*ft< LTlSWf 

C, ±BA, BJ:»J. S&*con^vv-;i/^:^i»W-> 

x r a »4«»«>yoai»iBH»it* > -r t it^i" ^ t . * > 

yvcosssffi^^Lv^coti-a t, ^Vv>co.*.iD 
a^Fco^v^vcofpi&iSlel^co^co^vv'v J-;!^ 
* s S*nco^JS^i»M^>7'co«-g-lclt-<^:rti^'(g:< 

[0 0 2 4] tMEH«&fc*WSi- 4 coco 1 o t LT. 

#pg¥6 - 9393 6-i-co^, B\s^mmRv t &s.m 

co2'(icon^evi^-;P (SJE#) ^:^Sx.^ J-Vv^VOS 

[0 0 2 5] L^Lft^fe, ^^4^©a^ffiS?:*i- 
a^ftltv^^Aco^-g-li, ^£ES:U r «:ffc0 2a«C0 
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- •fc-A'.x. > i; v k*jv»-c l±, coffin <b — 

k* J $f* Lv^ 0 

[0 0 2 6] $^OBMli3 ; E>>-'i'S; (gSsfc) 
temp's *7-&*ffiz.tz^>V>\z&^x, 

v^xASr&tt-T-SC: k ifc*5l^i<0§65 10 
[0 0 2 7] 

*-Cfc$itfc*><Dt\ -?-<9!$&k1-.2>k£;*>l±, KfMn 
EE * > 7> <b JEE3I $ *t £ ^#v* * Bfr 13 K X W&. L 

-ii%ipm®&tom^frmLxmm s ±mM&<%ttftft 20 

K ^J* S it fc - - K H H tfl WB O KM * WW* 
ftk, BHWflfifiBrtKKttfeKiEfiSKjlRfl-affiSrf* 

mmzj&jR$i%iz&- : . w v^t, n->'r/^i 

KEifcSitl^ig— v'J V^MO^Htr/h? <t4i^K 
ffcl& L T RS5T«« W«t«ff * * if** L * * 1SBE feT * 

k, H«ffHttKtt»t&tU ±ffiifat'^ b V— <Dft» 
• ^ffi £«J>)#x.-C±fB*IB=fcr* b >«rB3Bi 
-ttrL** tf 7. b >fiO&ffl§J##k, JLE^iSMSUffllffl 

LT_kE-- K;t#OBlKf£f&k±Eigff b 
HrfctWWU ±IEJfBEVf^ b vwf^giK*o*<Ji5JE« 
Wk±Elfff b vo*fBtttt«K**e;Lfcfiffi*W' 
k *W *) &Z.Xftt>i£2> n > Y □ - 7 k fc £ k £ 

k 1" * *ffi**IWU«« * it*-t * o 
[0 0 2 8] f tz, »4 L< »i. _hf£3V hn-?^ 40 

O4«J:v> 0 KK»SL<H\ frE^v b n--?*^ ±12 
a> b ffiJWfSMEB»K±EftflEi!M*4: LT^< 

-fn->F iJUtKitJiBi-*^S"Wt k±w*K#e-r 

k#-*S«l-9-^ ^^+Kff*>*L* * 9 K± 
E«*H*l*t^ffl*J*#k-tBtf* b >fWWHSW*#k 
K«WP«*Sra»i-4 J:^ K*jaS*tTar*tkK* 
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*±E7SE<«*|-k;& s -j8$£-9--i' f )V^\z^xt>fii> £ -5 K 

kK©J»^?rffl*1-*i:-5Kltfi6;1-*<0^J:v» o Si: 
X, -tE= > b a - 9* s , /U n •> h atttKttiSi-4* 

It S- x v y KlS C T®ftit^ K ti±EffiBE 

iJUfCfi 1 v»fl5lM¥B»KttJtEJfiEff*»'Cff ^ * 7 K±E 
«MMt*lWflIS»#i±Etf * h >ftWim®&1tb K 

[0 0 2 9] ±IfiiiBEfcr* f V l±±E^— > 'Jvy 

^@SPk?:*L, ±E?SBEIllKlix ±E^cSS6*JR#1- 

v ^g±5£fi!ltt^^K i 7t li JtESBES KSLii* L» ^> 
k k *> K±EtT^ h vltHifflffl^^MtSftfcaaf* 
KkSr^TL^ _LE*liSfcf* b>»±, ±E^:SSPk/hSSB 

koifa36Kafe-tf <«ffKj: u'ffii-; >y >/s«s 

IS*/h$ <i"-J>± d KfHliLrraaTilE««>*8ftE!j«r 
ti^L*-2)i: ; 7K#S:-r-&<Od t J:v» <> ico^^±ieit 

k, ±E^-">'J v^*ffl»-***S«2:«BJ#Kfl5 
c, fitv> SCO** J: SC^4< k USt-v-T/f 
^0#«*l£^:1-^*(fi]K±E/haSCSr#^-r^ * 
v^±Ef-v"J >^rtK©#$itTv>S(0* J J: 

[0 0 3 0] IC, iEliiffili, ±E*— 

< i yKftffli-4«»*4ffi*±E*a 

±EtT^ b vfHBffl«I»#tt±E*- 
«KK^$itrviJ:-5lc»^i-^c07J s J:v> 0 i<7>* 

k i>-?f\zit±ftm->sV >yM<D®mi:$£*.1-Z*fa 
K±.Eif£E tf x h v ^#^1- * ^ y; > ^ ttr 

□ »±, ±Eiimt:*^ h >0*f^»^KaaSit, 5.o± 
[0 0 3 1] 

[Wi] **Wl±ttE©J:dKai*SitTv»*0"C, e 
$ K^. i -5 ksj »> k , oJinffl(S«i4« 

*©lnBE»H-»4:*mi-* i 0 K« Oifex^. k- - 
#**pg^L^ffiflrtlc^ff$it^inB=^^<0*KJ: •) 
Dnffi3*tfc«rE«»»rtofiffiiB»»* , 5' «; v^rtKfll 
tt-^ua^itSo ■ 

[0032] *v>r-e* h >f^ttffl«»#K x *) Jtme 



9 

mx h ><oitm-£ *) 2 hiztamztitRftKiZE. 1 

T«»iJMt#©*»Sfc»&*u TttrfS tragic 

\z£ t)3->5?> a ^ it & RftltE* ©j&Stt#3t 

[0 0 3 3] tfca> Fn-?oW|tJ: «K IMBWE 

[0 0 3 4] 

[HlfeM] ALT, HffiK*^v>T*»W©*itt«*«jj* 

[0.0 3 5] mti*»llO|fc»«fc#*£iMtffli> 
fltoWjKEU 112 -HI 1 4 li£*t«9fitf§§£91Hafe*W± 
[0 0 3 6] m 1 K*v»T, 10»i«*Wttt*K 5 2t± 

>X4 6*e>EE«s*t4iina«fl-*»BE-r**ff» (=» 

[0 0 3 7] ttCttfHMM^ 1 0 11, {-O&Jiettftfl 
*tfc*&*|#fl§©*?L 1 2 KUIMBL 1 2 Kfttt 
*n*«»%J(fiii-4«»»l 4 Srftx^yXjH 6 * 

[0038] tnayxjn 6rtc«u 'twa*H-«i 4 1 

KiR$$*t, H--h>#l 8»±yX;v-*;w^2 Orttc, 
JDUKSKfcr?' '/ao? K2 2 St^LT^X'; >72 4 

2 0l*Jfc»4f*E2 6**^jSSfL, ®*4g2 6f*3K, Jtfg 

[0 0 3 9] !&fE*Sg 2 6 »±> SfeyflCE«S*tfc-*fiI 
# 3 0 » 7 -f ^ 3 2 t^-L t 
W$IW*«J##) 3 4<0^1 OtBPteS&b (tWfflB) 

0 0i:lit4Ani*ISaSU t M?>^ 3 8 K&ii-f 
*IH2<Da3P?48&c £i§xTv»& 0 tJsEIg 1 OffiPtagu- 
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s»4. APfSKa \mi mnjflittbfcJEau 

b itm 2 tiiDiK c i:llt4 X o KflMt* *t-CV»4„ 

* ^KrlS^X^*^^ OSUVX/H 6ftKii1tEtt 
ftil 1 4 *!&!BiifiE3il« 1 o o esie-*-.&*fMHft (« 

[0040] «re*£S3 6 ki*, &»;mffi#>X4 6 

£ (08x.«4\ 2 0~40MPa) (OMm&m&ZfrZo 

10 itffi*^iram#>-/4 6t±> x>y>c?7>^«i:a 

HtL&71>V'r 5 Otfi, i7*7>yt 50li, fi 
EEO*»»7-f - K#V^5 2 CJ: 5#^7^5 4F*3K# 

5 6 £?>LgEEfl3 6 fcff 551*4 o 
[0 0 4 1] TiiJie&ffijnEEtf VX^tfvX^S 4 <Ofcbffi 
fflil^5 8U «riE7-f-K#>^'5 2Kaai-*!ftj2» 
«a»6 0 tOBKtt, «8T?fax-^6 2KJ:o 

20 ^aJ.-* 6 2 2tO , ltffi=**«#3 4©*«r**-* 
■x-*4 OStmaSI-iiiEESai 0 OOT^fax- 

* 1 1 414, 0 OKiot^HW 

[0 0 4 2] nvhn-72 0 014. #Mi>v^^ 

ErtEjsarr*? 7 o. xv^vojtffK 

'jaHl7 2Rt>±B*EE#3 6rtO«ftBE**«^ai-* 

30 *#7 6*©«BMl*XlfR£«*Aa*S»*A*vC, 
MEWr*faX-# 4 OStflUgT^^-* 6 
2SU f lfflESttfflT^^ii-^ 1 14*^*WPt 

[0 0 4 3] 100 «4i#£g«. 1 0 5 »4gJta^«ffl 

<o=ummft {\>x h>^aiffl«j##) . 1 1 4»4^= 

0 5llfffl«U87^faX-^l?*4„ ttt 
EliflESS 1 0 0 14, ^S^'^. hVlOlatifiJ:*) 

ae^hvi o i, ^cge^hvi o i a/5 ? «jf$*ts 

40 ^S->'J >n 0 6. /hStT^ hVl 0 1 bjWfclfSft 

*/h#-> >; > n o 7 , ^cstf ^ h x<; > ^ 

1 0 4. /bmMx h>fIL^7''J>^l 0 3^£fitx. 
TV^„ ±s&*.&Mx h > 1 0 1 a t/hgk"^. h > 
1 0 1 b JiSUffO^TiWRaJiWfr^Av*. S0-»O*frtc 
f4, h > 1 0 1 a fc/hSb'^. h > 1 0 1 b<Ol 

s?»«u ^s-> > v i o 6 t/hSv y > ^ i o 7 1 
1 0 $3z*<r>mfti>m%\zn$}^o 

[0 0 4 4] 1 1 0I4^E#3 6 0iliPii 

50 K) frfBJtff^afflH^mjs#i oso^is 
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ffin-^<oi&& (£2ttfft) 1 1 1 - fJEitJEfc'* h>(D 

7cstr* h > i o i aimtfizmism. (--xofrm i 
2 5 caas (gifflB) i o 8xcmrte*« 

exh>ioi bi*tttr/hS»£ (* 1 v'J l 

0 scaaSfL&ffiEfr (#if&rtiiB&) l l 903i4HH:* 

[0 0 4 5] 112 l±friaH*««# 105Of2iS 
□ t^llf^ h > 1 0 1 a WWffiuFBStf «f»S (46#© 

s-E) i o 4 t*aa-r*»»» 1 1 3 liitrfez^sa 

#1 0 50i3»«ni:jBft* 8i:t*»ti» 10 
MEMl 0 OKfHB«flE*ttl&"f 4 

Kfcfc*. DTGttKl 1 90tBrC/h»ai 0 9^©HP 

1 2 1 »±/h#lf * hVlOlb OSgM 1 2 2 C J: >> nH 

#1 o»*#jK«4sKt*t*&*u «jMtfta«>*E»3 6 
^•itm^a i o o K»*stt4« 20 

[0 0 4 6] *KttEIKlfttte***Eri**iltli5'X 

aS6 LTfEIfr £ iL4«*M*3l»± * ^ 4 8 K J: *) B^iaS. 

7'5 2i:i-3t*V'7 , l5 4i:i»? *LfcfifiEO*fi-;fl* 
R£S*i.fc*ffiKj|ffiS*vr*EE#3 6 Kft»3*i4. 
[0 0 4 7] JtV5?>oaiE«aiK*&CT, 3>hn- 
9 2 0 0frt>m&Ttr J f L a.x.-9 6 2 tC^UttJ^j**^ 

T»ff»3 6rt««»E»jS^*«36**L*:HSEO (« 30 
M2 0~4 0MPa) tcMttS*i« e SEES 3 

72 0 OC7-f - hV<? ^A^^^t^o 
[0 0 4 8] g£Sf3 6rt©Jnffi*R»i* 

l±, MR1 1 9*fe/hft»Sn 0 9 JgT? fetcfttM 

1 0 G4BfWA»4 4 tftT««-» 1 4 Km&Stl, 
--K>#1 8*±rt*«P%#ll#|f[JC*ffiLTV»* 0 

omiST^^ii-^4 oam$s-^ixx^x, ap*4b& 40 

a fc&lffiPfSI&b t#lILTV'4^T?> *E#3 6 
OS5a^#-*|Rj#3 V 7 4 * 3 2 fcgTfa 

S2 6 Ctt»Sii4o 
[0 0 4 9] Itrie^S 2 6rt<DH&JEfcf* h>2 8 »±, HI 

0«ffi^tr*cf<JfTtf*tc^7''J >^2 4 0l^fc;^J : £- 
;tlDxfcB^#;fr-6^ yr/aD? K2 2i^LT--K;l' 
# 1 8 fc6PUDS"*t4o JtfS-- 1 8 KJiftS left 

JB1-4*ttE27©fttBlH«J: HiE^f>2 8KT 



2 8 8 5 0 7 6 

12 

tU IE^^7"; >^2 4©TRl*Otf*a** f JfiJnLrft 
fflLXV>40f, --K^#l 8liH*OBBJhffi«Klft 

[0 0 5 0] = V 2 0 OOfEtttoiUCt 

7^fax-^4 0W^?ttit, XP»»ak*l 

2ffiPraE&c ttf&MSIxZo i<^fci6fftl2 6^V 
7 4*3 2W f i2fflP:«'^Ltlfi3'>^ 3 8 Kg 

*7"; >^2 4**-- K*#l 8KflU§-*-*± 
foSo^EAKJ: »>SllS*vCFJ-- K/i^l Sim 

mzti. ®&® 1 4 ftonsmmmwim. 1 2 «j > 
[0051] -x> y >©iUEttiSKiS C^i&SS^S tt*: 

3Vhn-72 0 0l:iottll7?fax 
-*4 O^f&S^-St, H?j^;&#3 4<DAP«S&a 
tilttiPiffibtWIILr, «JEtf^bv2 8 

[0 0 5 2] %.Km2~m9 *#ILT, iiffgft 1 0 . 

0 fc£BE#3 6 ttfltJBLfc«mflttt^fAroHft*' 
Sit*, &T©KflCiJv»T, *R*Mtt*#fliH3rW« 
#3 4&tfifmt£BfflH?5S&#l 0 5I±, 3Vhn- 

7 2 0 0*<E>oW*p«**»m«7>o-tiT.-f r *tK#K$ 

n-fcm^T^f-^i-^ 4 ostfi 1 4 iz#4i-4- 1 

[0 0 5 3] (1) IEH3 6 0S*©*-C«fl-iW** 
fH*fr : H2 (a) ~ (c) 
HTjUSS^P 1 0 5 tit* ttK 1 1 1 fcfl&B 1 1 2 t 
tS. SEES?3 6frb<DlmE.BMl*, ifffi^B 1 0 00 
7Cf4^1 2 5, ^fftSl 2 6, /MiS^T^^A^ix^ 
OT-i#£fc:'* b > 1 0 1 ttft»*-f S 1 «t"£Jiffi«Jw* 

[0 0 5 4] (a) igltltr [12- (a) ] 

gtioo <7>/bmM i o 9 zmtcmEEM&i*. mm^3 

4 5.^* 'J7^32 Tk.Tf — 73"Ir)# 3 0 tgTjRfNMt 
^Offi^2 6 C***v»ffitf^+ > 2 8 K*-* 1 

8 K# Loft^cOT*-- K;l/^1 8 l±R§#Lfcv> 0 
[0 0 5 5] (b) i«tMtt (0 2- (b) ] 

5*lt#3 4tta»bi:»BcJ:t»«t4<, »M2 
6rt'o«E»f4tt*Bc«raoT««-^>^3 8K#MB£ 
fU f4Ete^.hV2 8lcUnfc^?ftff^|fl^$^4o Jfffi 
^fi 1 0 0 O/hfig 1 0 9 *»fcHDBE«t»»4»tt 4 4 * 
lottftSl 4CA0--KA'#l 8?r#t±tfl«?L 

1 2 i I) v'J>^f*3^"*i*?^-So 

[0 0 5 6] (c) »M*?-7 (H2 - (c) ] 
H7jmm#3 4 mm a i*iE& b t Srg^-f * 0 ME 

2 6 rttcimE»ft#*A3ixTttEtf*' h > 2 8 Kftffl 
L, --K;w^l s^K^L, (a) O^Mtl^ 



13 

-<Dtmt*ho ±12 (a) ~ (c) ©*»*-k*bi 

3 I^7f1~o 

[0057] (2) «EEftci o o<D*.izxz>mM : m 

4 (a) , (b)., 15 (c) , (d) 

(a) «l« (04- (a)) 

=^B?S# 1 0 5 i±MS& 1 1 1 fcMB 1 1 2 t SrSiiT 

*<> bp*., wi o 5»i±ia (i) tra-tt^T-ab^. 

^fliEfcr^ h v 1 0 1 lifHBLfcvv, 

[0 0 5 8] = :frm«B#3 4liM&a fcMS&b 
1-* 0 IP*,^M#3 4»±±ie (1) - (a) tl^-^ 10 
f&^cotN MEEk:'* h > 2 8 K X *) -- Vfrft 1 8 t± 

[0 0 5 9] 

(b) ifffiSSl 0 OfciaftBEfl: CH4-" (b) ) 

1 0 5 »±M8S 1 1 2 tm& 1 1 3 t *&R 
U 3 4li»Ka t»Kb fc&«fE-f£ 0 

[0 0 6 0] »ff»3'6*fe©Jniffj»»a»i» MS&i l 
0, 1 0 8 tgTWjlll 2 5 KA5*S^ )•> 1 0 
1 aK^ffl1--& 0 

[0 0 6 1 ] — *>mm 1 2 6 rt©;&nS*&R-MttMB& 20 
112, 105, Mg& 1 1 3 *arc 

1 8tc$ffl3ft.£0-C % IffiEfc'XhVl 0 ltiZ^*[6] 
Ki¥ffi£*t % /h&fcf.* h > 1 0 1 b^SSs® 1 0 1 c ici 

own 9ii&/§ms*u *msi o 9pwmnw±^. 

[0 0 6 2] ttz, £©i«EM«±* M&a, =^m^# * 
3 4, iKb £STM^2 6fc*A*itMEtf* h>2 
8 £t¥EELTV>£©-£\. K^#l 8 lig§#£*vrv> 

[0 0 6 3] ( c ) m&ffite CHI 5 - ( c ) ] 30 

=#«»#i o 5iijLE (b) tm-vtmizx, H^m 

«8#3 4i±, M»b fcMS&c k imigi-rZo zixizx 
*), MM2 6rt©MliMftb, ««B#3 4, »Kcff 
t?>* 3 8 ic^m$tt, ^- K*#l 8 K^flfSft* 
MEE:WM*3ii.4. -hfB (b) OJgg-CgaEfp 3 6 ©£5 
E^Offi* J: $Mfc*ffift8*tfc«**Ma*M»4 4 * 
ItJIftfi 1 4 izmfrtlX^ZOX^ Ztltf-- K;v# 

1 8**¥L±JfrH#-a-L*. fkftE£tttt*ift7L 1 2 

[0 0 6 4] (d) *J»*T CH15- (d) ] 40 

=i?mmfti o 5\t±m (c) bm-wa-c'. h^wbs 

#3 4J4MS&a tMbiiSSfS, MX 2 6rt»c* 
M^l 0 9rtW^m^Mi s *A$JxTMfftr^ h>2 
8 £ftJBT*. itttcj: ij^- K;l/#i 8 »±^7"'J >^ 

2 4<off#^tc«t *)m&L, mm*%rT-rz> 0 &i=\ « 

W*l-Tm«±^:lHloi«tt^i.^7i*3Vhn-7 2 0 0 
»i=^m?S#l 0 5Sr9J^x.ra^^lC (a) co^ic 
R-*- 0 HeKJiKHU (a) -H5 (d) <£>1Wt^— K 

[0 0 6 5] ?TlTfeS'2 & If!! 3 -C^-fgEfS 3 6© 50 



#1^2 8 8 5 0 7 6 

14 

4 »<frK5RMIU H 4 JUTS 5 

1 0 0 **IJJB Lfc«#MMttt. *K*W ^ /u*-cWEf 

LTSffH3 6<7>KJj\i2 0-4 0MP a, #*L<I4 

2 5-3 0MP a, JgESfi 1 0 0 OifJEEtHi 7 0- 
1 2 0MP aft> »*L<li70~80MPa KKjg 
1"^)O^J:v^ 0 fip-t>|Hl 6t±4 0%ftW. 6 0%ls]S5& 

xmmL tz^<omm-mMs. (up a) k, m&mm& 

be, Hi&R, s*7-4 h PM, X^HC iOM 

xmm-f 4»#»i*WH*Jtt£E* 2 0-4 0MP a. *f$ 
KI125-3 0MP a <> feTl 

S#3 6©ff»ltEffi*©ttHK«Sgi-*Oii I J:v»o 
[0 0 6 6] —^11 1 7 l± 9 5 %H«» 6 0 %HlKSt 

a<ELfc»frO«WWItBE (MP a) t, be, R, P 

tc, Sftf b^?-el6tSS^IiM«Wff* 7 0M 
P aBL±, *#6<JtCli 7 0~ 1 2 0MP agS^KSet 

ii^: t¥.o TigEES* 10 0 Oii£E£E*l± 7 0-12 
0MP aft> »4U<<±7 0-8 0MP atciajg-f^ 

[0 0 6 7] X*Hifi^!llwi3V^TIiltrfa<Dlll 1 5izm-t 

EE(*I* (^W£E : 2 0MP a) ^t,?S5^#l*OjSSEE 
mn^MS. \ 9 0MP a) K36*K#£ES**» 
^ICisv^-ct, «i»fHl 9 (c) K^-fi^K. ^iR- 

[0068] HICI2I2 o \z7F-r x 7 \zmwim 3 toigtt*: 

- h'kmen&tt*- VO&frtX^-s Fn-72 0 0 
K «£ f) =^S«# 1 0 6 <OK?JfcB#ffl£ L < l±#g3«S-$lJ 

m-tzmzj: ka-# <dv y hmt&im 

WLXi%ttm*HbitZ>Zk1>*]ii5&, Z<7>$$3k3E.mtt<r> 

&£Ktmnmnxit*nm&K&^xi0im±*Ktt 
nz.%tft>BMi,zWim% m.ffi^um znim&x-zzo 

[0 0 6 9] $T*fe»«0*ffi*«#WWil5«KHe> 
f, —ftttft»flESC»R«»->^^ACfiv»-rii, fife* 

S^*»ii^:1- ^ o 4 * »fgf ■& * K*S&9l fi 
*}i>*\z;<4uy vmUk^Mk^o 2 St 



(8) 

15 

[0 0 7 0] (3) fSSEACi&^'f Mftfcfi 
mK&mziZ>±®M : 07 (a) , (b) , B8 
(c) . (d) 

(a) PftStfir C07- (a) ) 

=.1iW&ft 1 0 5 »i?4S& 1 1 1 t m& 1 1 2 t 
U H:£S«#3 4l±toS&a ttog&b i£gigl1-&o - 
fUiflrE (1) , (2) OiftMS&i^-ttlK-fc&o 
[0 0 7 1] 

(b) hmmmtti cn7- (b) ] 10 

=*m&#i 0 5ri*±E (a) oi-pKriS&i i l tm 
1 2 t t»«Ufc«l!l-C H^m?S#3 4 fcfi&SSb 

(1) - (b) ?>¥ffff 3 6 K£Z>m&t6#>tm-Vim 

-eh*). *E83 6^oinfflK^iiiiJEf£E*i ooo 

/hflSS 10 9, UHI 1 4 tftT, *7l 1 2 

[0 0 7 2] 

(c) ;<-fDjf MJt*t**T (0 8- (c) ] 
E^S#10 5I±^ _LE (a) , (b) fcHSL flfiS& 20 

HliWll2 fc*£flELT£lK i<0*^T=* 
*«#3 4**tta k»»b kO»«H«»JJfti.*. - 

ottSiiltE (i) - (c) kH-«»-e*»), *4S2 

6 ftlCfloE^^^TtoJEfc:* h > 2 8 Srifff U 
-- K;W*1 8 *PB#*L*^.o dfU-J: h 

[0 0 7 3] 

(d) j#£E^fitcJ:-i>^E<b [0 8- (d) ] 

=^ss&# i o 5 \±m& 1 1 2 tm& 1 1 3 t 

■L, H*m«#3.4li»tta t»ttbk***1-*. £ 30 
0««»±IWB (2) - (b) km-tt»T*<K iifftf 
* }• v 1 0 1 K J: 0XKJ*flEKlnESitfc«*H*3W8» 

i 4 ciu i 8 liramtf* 

[0 0 7 4] (e) ±«*rBl& C0 9- (e) ] 

i o 5 li^es 1 1 2 k*fc» 1 1 3 1 zmm 

U 3 4l±r4Kb fcfaS&c t - 

0*fr»±WE (2) - (c) fc H— «tffl-C*'9 , M&m 
6rt<Dta* s * 3 8^i#Effl$*U 
1 8 ji*H#U liS^S 1 0 0 KTWES 3 6 <D 40 

[0 0 7 5] (f) ±*tt*T (0 9- (f ) 3 
H^m?S#l 0 5»4±S (e) <DVmx^ H^«8#3 

±E (2) - (d) fcH-WC**, 

fcT* h > 2 8 U 1 8 

[0 0 7 6] HI 1 OK, ±12 ( a ) - ( f ) \ZXWLW L 50 



4W2 8 8 5 0 7 6 

16 

(b) ~ (c) 4fE#3 6i:J:5^D ? Hlt, 
(e) - (f) *»JtffiR«1.0 0K±*<Sffi±*4fC* 

[0 0 7 7] [4) «S§s<0^lci^^Mn-y Mftltfc 
±qftW : HI 1 (a) , (b) , 01 2 (c) , 
(d) , 01 3 (e) , (f ) 

£0*-£-»i*iffigfil 0 0 SrfPt&S-£&v>.fc ? tc-r**: 

h^s?s#i o 5iiWE (i) tmm. asm 
tfag&i l 2 

( a ) P»lt«r [0 1 1 - ( a ) ) 
AITS (1) - (a) iH-«|i?*!), H*m&#3 4 
lijAKa t»»b t *SttU flSEEtf* b > 2 8 OJf# 
^jtci •)-- K^#l 8J±H#LTV** 0 

[0 0 7 8] (b) A-f07 hPftttHte (01 1 - 

(b) 3 

«re (i) - (b) tm-im-e&y), =^ta#3 4 

ESrjSIRL, i-'>>#18tB#*L*, vVv^ft 
[0 0 7 9] 

(c) ;<-fn? MftW^T [012- (c) ) 

WE (1) - (c) tm-Vmx&t), E*t«*3 4 
(±f4Ka tm&b t *®^L> iIt!^hV2 8i:fE 
S3 6*?>OlniEE«fl-*f1ffflS^ --K;v#l 8^ria 

[0 0 8 0] ^v»-c^fff|3 6 0*KJ:4±iS*t#TE 

(d) , (e) , (f) oJHKfrfctLia*, £*tl±, Ji 
E (a) , (b) , (c) i;^$Jt4/^n7Htlt<0 

■9 h U-y 2 0 0 KTWf-So 

[0 0 8 1] (d) C01 2- (d) ] 

8l±H*-r^>o 

( e ) ±«*t [0 1 3 - ( e ) ] 

H^rm?S#3 4 J±?4Kb b c fctS^t> --K^l 
8* S M#L. gJEH3 6*^«0B#«r>«lt-t*o 
[0 0 8 2] (f)±*W»T(H13 - (f)) 
=UVMft3 4 f±?4Ka t b k SrSaEL, --K^#l 
8A*W*?ix^ 0 ±E (a) ~ (f) (-.t^^JESlI^ 

£014K3F1- O m±lcm^L^ (1) ~ (4) <Oi*M 

nvhn-7200 

[0 0 8 3] 1P*>. T-fK'J {&ft#NFl±UE 
(1) Sfctt (4) ©WWnftv oi9fE83 60E 

W^lCJiiim^ei OOfrM?^ I&E (3) ?>ig 



17 

[0 0 8 41 ltrlfii$lt->^xAtrj:a{f, K 

* 4 Z. t iZ t *) i V v > (7)m^ l^^^^fS tCfi:^ S 
&o 10 
[0 0 8 5] 

i^w^- *) & x * m# icff ^ - 1 a s -c # * <o -e^u x »f 

>9il&ai^OJ«ffi»W^^tt$-*2»i t KJ: IJ, 20 

3-<nfc&&tfM^ \z n±-t <£> o 
[0 0 8 6] itttci iVv'viaSLSiOitWJE^i 

[0 0 8 7] tfz. J*<iu-y Yf%fttt3E.t%Mfrt?%Z>2 

T% iV^v^i^WLoottHtfjaWEfcSISW-*- 30 

[0 0 8 8] SS>K, *ffi#«0»Bflllff;&*ftEi:-*- 
4 £ £ j9*T 8 4 ' ESom^Sf^O >- >VUmz¥E 

is, 

[HiB«>ffiJ|L&S&H] 

[02] 02t±gEE#3 60ffiilO*-C«ift*Jt*ff^ 40 
*frOfWBK9§HT, (a) JiiWrtts (b) ttPftMH 
&B#, (c) liiWt*7l*«>«l!l*^i-o 

[13] 0 2<£>i*JfcMe- K80t?*S, 

[04] 14 £1^0 5 t±if fff£B 1 0 0 SrflJffl LTM 
*W-*fr^»-frWftfflRWBT. (a) lilWt, 

(b) «4H»EE«fO««tarJ-o 

[0 5] H5»iH4 0«*OflffflKWB|-C, (c) l±* 
StgS&Bf, (d) «i|ttt*TWO«JR**-f. 
[0 6] 0 4;K.O f 0 5<Ol«lt*- K«H-r**o 
[07] 0 7 75M0 9li^EEiS3 6 2:Jtf£XCl 0 0<0 50 



#1* 2 8 8 5 0 7 6 

18 

-frOfWBRWBBT, (a) tt«M1l, (b) »4/*>fny 

[gl 8] B8ttH7«>«§©ffcJBSHBBlT\ (c) Hty< 
-fn?h &Tl$> ( d ) WKftV&M zm? 0 
[0 9] H 9 liH 8 OiK't OftfflRWHT, (e) t±3= 

(f) tt*»in'>*©ttffl*«i-. 

[010] 0 7M1 9 OiftM*- m0-?*4o 
[011] 01 3l±*fff|3 6<£>*KJ:4,K 

(a) l±*lrtt. (b) li/^n?Hltll*»0«a 

[0 12] 0 1 2 l±0 1 1 4>&#4>flsfl3S£9§0T, 
(c) I^Md-/MMNf, (d) »±±**tt»©tt»* 

[013] 0 1 3 (±0 1 2 <offi.zoftmm.mm-r?, 

(e) tt±PRI*B#, (£) »i*«*TI*0«38t^1- 0 

[014] 011 jbmm i -3 K«iBtr*4o 
[015] a*o*ffia«sfl-i*w*«oflijaEia**i-o 

[016] {S+amff-caWiLfcifrft-CiRiB-iStttBE (M 
Pa) »It$be,I^R, /<f^al/-l- 
P Us'R If H C k (O * o 

[017] WHWCiMEL*:*-6-0«#H*itS (MP 
a) MSfbe, MftR. Af^iV-hP 

[018] ^0*ffi5**S«-lJW->^7 l AKiJ»t*, n 

fe^<Dg|# =4:^1-^7 7if*So 
[019] ( a ) »i*03fea#»cfi»t*»BE*»*Wit 

gf> (b) tt»*p«>jya!«*H«»#v^ (c) i±m 

lei" ^» #f&93 is it -& fESlMlt^f K i 4 * > V 
[02 0] 3>hn-9»=J:»)=**a#OHlfcB»»5S 

*iwi*tfd mat**. 



1 0 




1 2 




1 4 




1 8 




2 6 




2 8 




3 4 




3 6 




4 4 




4 6 




10 0 




10 1 





(10) 



19 

10 1a h > 

10 1b /hSt:"* h > 

i o 5 i$E.&mm=*mi&fr 
i o 9 'hmm 



2 8 8 5 0 7 6 



20 



126 *mm 
1 2 5 

10 8, 111, 112, 113, 119 
2 0 0 =•> 





(11) 



2 8 8 5 0 7 6 




(13) 



ftft 2 8 8 5 0 7 6 



[Bl 6] IEI 1 7] 

O2700rpm O 2700 rpm b«:smiB** 




[02 0] 




9 9 V 9 ft« 



(14) 



7n> h^->?Ogc§ 

(5l)Int.Cl. 6 FI 

F 0 2 M 45/04 F 0 2 M 45/04 
47/02 47/02 



(58)P£L£#&(Int.Cl. 6 , DB£) 
F02M 47/00 
F02M 45/04 
F02M 47/02 



JP,2885076,B [CLAIMS] 

Jr 



Page 1 of 1 



* NOTICES * 

*JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The pressure accumulator which accumulates and stores the fuel oil fed from a fuel 
booster pump by the predetermined pressure (common rail), The supply oilway which opens the 
above-mentioned pressure accumulator and the reserve well for injection fuels in a fuel injection 
valve for free passage, The control oilway which reaches the oil sac for needle valve closing motion 
control where the end branched from this supply oilway, and the other end was formed in the above- 
mentioned fuel injection valve, The needle valve in a fUel injection valve is made to stop by being 
prepared in this control oilway and making fuel oil pressure act on the above-mentioned oil sac. The 
selector valve for fuel-injection control which the above-mentioned needle valve is opened [ selector 
valve ] wide and makes fuel injection carry out by removing with the fuel oil of the above-mentioned 
oil sac, The first cylinder room formed in the supply oilway of the upstream from the branch point of 
the above-mentioned control oilway, The boost piston which it operates [ piston ] so that it may be 
arranged in this first cylinder room and the volume of this first cylinder room may be made small, 
and makes the fuel pressure of the same-room downstream increase, The fluid pressure circuit which 
supplies actuation fluid pressure to this boost piston, and the selector valve for piston actuation 
which it is prepared [ selector valve ] in this fluid pressure circuit, and supply and discharge of the 
actuation fluid pressure to the above-mentioned boost piston are changed [ selector valve ], and 
makes the above-mentioned boost piston drive, Output a control signal to the above-mentioned 
selector valve for fuel-injection control, and the above-mentioned selector valve for piston actuation, 
and closing motion actuation of the above-mentioned needle valve and actuation of the above- 
mentioned boost piston are controlled. The pressure accumulation type fuel injection equipment 
characterized by having the controller for which change the high-pressure injection based on 
actuation of the above-mentioned boost piston, and the low voltage injection corresponding to the 
non-operating state of the above-mentioned boost piston, and they are made to perform. 
[Claim 2] Equipment according to claim 1 characterized by constituting the above-mentioned 
controller so that an engine load condition may be detected at least as engine operational status, the 
above-mentioned low voltage injection may be made to make at the time of low load driving and the 
above-mentioned high-pressure injection may be made to make at the time of a heavy load. 
[Claim 3] Equipment according to claim 1 characterized by the above-mentioned controller 
outputting a control signal to the above-mentioned selector valve for fuel-injection control, and the 
above-mentioned selector valve for piston actuation so that little injection corresponding to pilot 
injection may be performed by the above-mentioned low voltage injection, extensive injection 
corresponding to the main injection may be performed by the above-mentioned low voltage injection 
according to engine operational status at the time of a low load and it may carry out by the above- 
mentioned high-pressure injection at the time of a heavy load. [Claim 4] The first cylinder input of 
the above-mentioned supply oilway is equipment according to claim 1 characterized by connecting 
with the location which is opened for free passage at the time of un-operating [ of the above- 
mentioned boost piston ], and is blockaded at the time of actuation of the above-mentioned boost 
piston. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pressure accumulation type fuel injection 
equipment constituted so that the pressurization fuel oil stored by the pressure accumulator might be 
injected in a cylinder to predetermined injection timing by the fuel injection valve. 
[0002] 

[Description of the Prior Art] The fuel fed with the high-pressure feed pump is accumulated within a 
pressure accumulator (common rail), and although the pressure accumulation type (common rail 
type) fuel-injection system injected in an engine cylinder was promotion-to-a-responsible-post~ized 
from the fuel injection valve in the ship large-sized Diesel engine to the injection timing set up by 
electronics control etc., this has come to be applied to the diesel power plant for automobiles (bus 
truck etc.) of a small high speed in recent years. 

[0003] this pressure accumulation type fuel-injection system — a well-known jerk — like a formula 
fuel-injection system, when it becomes a low speed, since there is no fault that an injection pressure 
declines and it can realize high-pressure injection easily at the time of a low speed, it has a 
remarkable advantage of making reduction of the reduction, high increase in power, and black smoke 
of fuel consumption etc. become possible. 

[0004] An old example of the pressure accumulation type (common rail type) fuel-injection system 
in the engine only for automatic concerning drawing 15 is shown. 

[0005] In drawing 15 , 10 is a fuel injection valve and this injection valve 10 has the nozzle 16 
equipped with the reserve well 14 which stores the fuel supplied to two or more nozzle holes 12 for 
fuel injection and these nozzle holes 12 which were drilled at the tip. 

[0006] In said nozzle 16, the needle valve 18 which controls a free passage with said reserve well 14 
and nozzle hole 12 is held free [ sliding ], and this needle valve 18 is energized in the normally 
closed direction with the spring 24 through the push rod 22 collected in the nozzle holder 20. An oil 
sac 26 is formed in the above-mentioned nozzle holder 20, and the oil pressure piston 28 is fitted in 
the same axle free [ sliding ] to the above-mentioned needle valve 1 8 and the push rod 22 in this oil 
sac 26. 

[0007] Said oil sac 26 was connected to the 1st outlet oilway b of the Mikata solenoid valve 34 
through the one-way valve 30 and orifice 32 which have been arranged at juxtaposition, and this 
solenoid valve 34 is equipped with the 2nd outlet oilway c which is open for free passage into the 
inlet-port oilway a which is further open for free passage to a pressure accumulator 36, and a fuel 
tank 38. said 1st outlet oilway b — electromagnetism — it connects with said inlet-port oilway a or 
the 2nd outlet oilway c alternatively by the valve element 42 driven with an actuator 40 — having — 
electromagnetism — the time of the actuator 40 being de-energized — the inlet-port oilway a — the 1st 
outlet oilway b — open for free passage — moreover, electromagnetism — when an actuator 40 is 
energized, it is constituted so that the 1st outlet oilway b may be open for free passage to the 2nd 
outlet oilway c. Moreover, in said nozzle holder 20 and the nozzle 16, the fuel oil way 44 which 
connects said reserve well 14 to a pressure accumulator 36 is formed. 

[0008] The fuel of the high-pressure force beforehand set up by the fuel booster pump 46 according 
to engine operational status is supplied to said pressure accumulator 36. Said fuel booster pump 46 is 
equipped with the plunger 50 in which a both- way drive is carried out by the eccentric or cam 48 
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which is interlocked with an engine crankshaft and driven, and this plunger 50 pressurizes the fuel 
oil in the fuel tank 38 supplied in the pump house 54 with the low-pressure feed pump 52, and it 
feeds it to a pressure accumulator 36 through an one-way valve 56. 

[0009] between the discharge-side path 58 of the HOMPU room 54 of said fuel booster pump, and 
the intake side paths 60 which are open for free passage to a feed pump 52 — electromagnetism — the 
spill valve 64 opened and closed by the actuator 62 is infixed, said electromagnetism — the 
electromagnetism of an actuator 62 and said Mikata solenoid valve 34 — an actuator 40 is controlled 
by the controller 66, respectively. 

[0010] the detecting signal and the setting signal inputs of auxiliary information 76 grade, such as 
the atmospheric temperature which affects engine operational status at the fuel-pressure sensor 74 
which detects the fuel pressure in the gas column distinction equipment 68 with which a controller 
66 distinguishes each cylinder of a multiple cylinder engine, an engine speed and crank-angle 
detection equipment 70, engine load detection equipment 72, and the above-mentioned pressure 
accumulator 36, and a list if needed, atmospheric pressure, and a fuel temperature, — accepting — 
said electromagnetism — actuators 40 and 62 control. 

[001 1] It is as follows when the actuation mode of a pressure accumulation type fuel injection 
equipment old [ said ] is explained simple. First, the plunger 50 of the fuel booster pump 46 drives 
by the eccentric or cam 48 which is interlocked with an engine crankshaft and driven, and the low- 
pressure fuel supplied to the pump house 54 with the feed pump 52 is pressurized by high pressure, 
and is supplied to a pressure accumulator 36. 

[0012] engine operational status — responding — the electromagnetism from a controller 66 — a drive 
output is supplied to an actuator 62, the spill valve 64 is opened and closed, and it is controlled to 
become the pressure (for example, 20-120MPa) to which the fuel pressure in a pressure accumulator 
36 was beforehand set by this spill valve 64. On the other hand, the feedback input of the detecting 
signal of the fuel pressure in a pressure accumulator 36 is carried out from a sensor 74 at a controller 
66. 

[0013] The high-pressure fuel in a pressure accumulator 36 is supplied to a reserve well 14 through 
the fuel oil way 44 of a fuel injection valve 10, and is pressing the needle valve 18 upward, i.e., 
********. on the other hand — the time of non-operative of a fuel injection valve 10 — the 
electromagnetism of the Mikata solenoid valve 34 — since the actuator 40 is de-energized and an 
inlet port a and the 1st outlet b are open for free passage, the high-pressure fiiel for a pressure 
accumulator 36 should pass an one-way valve 30 and an orifice 32 — an oil sac 26 is supplied. 
[0014] The oil pressure piston 28 in said oil sac 26 is pressed downward by the fuel pressure in this 
oil sac, and the clausilium force which applied the spring force of a spring 24 to the push-down force 
based on this oil pressure force is impressed to a needle valve 1 8 through a push rod 22. Since the 
projected net area of the fuel pressure which acts downward is set as the oil pressure piston 28 
sufficiently greatly and the downward spring force of a spring 24 is adding and acting further rather 
than the active area of the fuel pressure which acts on the above-mentioned needle valve 18 upward, 
the needle valve 18 is held in the closedown location of illustration. 

[0015] next, the drive output of a controller 66 — electromagnetism — if an actuator 40 is energized, 
a free passage with the inlet-port oilway a and the 1st outlet oilway b will be intercepted, and the 1st 
outlet oilway b and the 2nd outlet oilway c will be opened for free passage. For this reason, an oil sac 
26 is connected to a fuel tank 38 through an orifice 32 and the 2nd outlet c, the fuel pressure which 
was acting on the oil pressure piston 28 is removed, it is conquered with the upward fuel pressure to 
which a spring 24 acts on a needle valve 18, this needle valve 1 8 is ****(ed), and the high-pressure 
fuel in a reserve well 14 is injected in a cylinder from a nozzle hole 12. 

[0016] time amount [ which was beforehand set up according to engine operational status ] after — a 
controller 66 — electromagnetism — if an actuator 40 is de-energized, the inlet-port oilway a of the 
Mikata solenoid valve 34 and the 1st outlet oilway b will be open for free passage again, and the fuel 
pressure in a pressure accumulator 36 will be impressed to the oil pressure piston 28. Thereby, the 
closedown of the needle valve 18 is carried out, and fuel injection is completed. 
[0017] 

[The technical problem which invention solves and is made into **] However, since fuel 
consumption (specific fuel consumption) will get worse if it is made high-pressure injection by 
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considering the optimal injection pressure for an engine performance at the time of (1) low load, it is 
necessary to make it low voltage injection. It is necessary to make it high-pressure injection for 
prevention of black-smoke generating and exhaust gas PATIKYUREDO reduction at the time of a 
heavy load. 

[0018] (2) If it is made high-pressure injection in all engine operation regions, increase of the engine 
noise will be caused by the increment in the amount of initial combustion (amount of premixed 
combustion). 

[0019] Therefore, unless it has a bad influence on an exhaust gas condition and fuel consumption 
from the field of the engine noise, as for an injection pressure, considering as low voltage is 
desirable, and 20 - 30MPa extent is suitable for the injection pressure at the time of idling operation 
of an engine and a low load. 

[0020] The conventional pressure accumulation type shown in drawing 15 when this engineering 
perspective is marked (the endocyst of the following troubles is carried out to the common rail type 
fuel-injection system.) 

[0021] Like A and the accelerator actuation at the time of sudden acceleration of a car, when sudden 
acceleration is carried out from the low voltage injection at the time of a low load at a heavy load, 
according to the transient response delay of the pressure buildup in a pressure accumulator, the target 
injection quantity cannot be reached, consequently the engine appearance lack of ability at the time 
of transient operation will arise. 

[0022] As shown in drawing 18 , in the conventional pressure accumulation type fuel-injection 
system, at the time of an idling Namely, a noise reduction, For smooth rotation reservation, common 
rail pressure (pressure accumulator pressure) to 20MPa(s) the time of a **** load, although it is 
necessary to control common rail pressure further to common-rail-pressure 30-40MPa at 80- 
120MPa, respectively for a black smoke and particulate (PM) reduction at the time of a heavy load 
for aggravation prevention of fuel consumption With the structure of changing the common-rail- 
pressure force as mentioned above The high-pressure injection at the low voltage injection at the 
time of a low load (for example, 20MPa) to the time of a heavy load When making (for example, 
90MPa) carry out sudden acceleration, delay arises at the moment in the rise of the common-rail- 
pressure force from 20MPa to 90MPa(s). According to the pressure-buildup delay in this common 
rail Since the fuel quantity injected during valve opening of a needle valve becomes less than the 
injection quantity in the set-up pressure, the engine at the time of sudden acceleration becomes 
smaller than the output to which the engine was set. For example, as shown in drawing 19 , the 
momentary engine torque at the time of engine sudden acceleration becomes low sharply from the 
engine torque of the conventional sequence-type jet pump. In addition, a pressure accumulation type 
fuel injection equipment [ in / in (a) of drawing 19 / the conventional technique ] and (b) show the 
relation between the car engine speed which carried the engine by the well-known sequence-type 
fuel injection pump and the pressure accumulation type fuel injection equipment in this invention 
which carries out the postscript of the (c), respectively, and the engine net output torque. 
[0023] If valve-opening time amount of the fuel injection valve of a pressure accumulation type fuel- 
injection system is lengthened and the target injection quantity is held in order to prevent B and this, 
the injection quantity will increase by low voltage injection, and the particulate aggravation in a 
black smoke and exhaust gas will be caused. 

Since the conventional common rail type fuel-injection system becomes low sharply from C and 
Above A and B compared with the case where the momentary engine torque of the inside reduced 
rpm of the engine at the time of engine sudden acceleration is a well-known sequence-type fuel 
injection pump when an engine horsepower output considers as an equal as compared with a well- 
known sequence-type fuel injection pump, the acceleration nature of a car becomes low sharply. 
[0024] Although it corresponds to said trouble, as one, it has invention for high pressures of JP,6- 
93936,A, i.e., an object, and two common rails for low voltage (pressure accumulator), and the fuel- 
injection system which switches and uses a high-tension-side common rail system and a low-tension 
side common rail system by the engine service condition is offered. 

[0025] However, since two kinds of fuel-injection networks, high-pressure and low-pressure, need in 
the case of the fuel-injection system which has this high low voltage pressure accumulator, it 
enlarges, and complexity and when it is an engine for cars, a difficulty has equipment in loading 
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nature. Moreover, in a diesel power plant, although it is performed that 1 combustion line divides 
inner fuel supply into pilot injection and the main injection, and carries it out from the field of the 
cure against the noise at the time of low rotation etc., it is desirable to perform pilot injection with 
low voltage and to perform the main injection with high pressure at the time of heavy load low 
rotation. 

[0026] The purpose of this invention is offering the system in which set in the engine equipped with 
the common rail type (pressure accumulation type) fuel-injection system, and the transient response 
nature of the injection pressure buildup at the time of engine sudden acceleration was excellent. 
Moreover, other purposes of this invention are offering the system which can change the injection 
pressure of pilot injection, and the injection pressure of the main injection in the engine equipped 
with the common rail type (pressure accumulation type) fuel-injection system. 
[0027] 

[Means for Solving the Problem] The place by which this invention was made in view of said 
trouble, and it is characterized [ the ] The pressure accumulator which accumulates and stores the 
fuel oil fed from a fuel booster pump by the predetermined pressure (common rail), The supply 
oil way which opens the above-mentioned pressure accumulator and the reserve well for injection 
fuels in a fuel injection valve for free passage, The control oilway which reaches the oil sac for 
needle valve closing motion control where the end branched from this supply oilway, and the other 
end was formed in the above-mentioned fuel injection valve, The needle valve in a fuel injection 
valve is made to stop by being prepared in this control oilway and making fuel oil pressure act on the 
above-mentioned oil sac. The selector valve for fuel-injection control which the above-mentioned 
needle valve is opened [ selector valve ] wide and makes fuel injection carry out when the fuel oil 
room of the above-mentioned oil sac removes, The first cylinder room formed in the supply oilway 
of the upstream from the branch point of the above-mentioned control oilway, The boost piston 
which it operates [ piston ] so that it may be arranged in this first cylinder room and the volume of 
this first cylinder room may be made small, and makes the fuel pressure of the same-room 
downstream increase, The fluid pressure circuit which supplies actuation fluid pressure to this boost 
piston, and the selector valve for piston actuation which it is prepared [ selector valve ] in this fluid 
pressure circuit, and supply and discharge of the actuation fluid pressure to the above-mentioned 
boost piston are changed [ selector valve ], and makes the above-mentioned boost piston drive, 
Output a control signal to the above-mentioned selector valve for fuel-injection control, and the 
above-mentioned selector valve for piston actuation, and closing motion actuation of the above- 
mentioned needle valve and actuation of the above-mentioned boost piston are controlled. The 
pressure accumulation type fuel injection equipment characterized by having the controller for which 
change the high-pressure injection based on actuation of the above-mentioned boost piston and the 
low voltage injection corresponding to the non-operating state of the above-mentioned boost piston, 
and they are made to perform is proposed. 

[0028] Moreover, it is good for the above-mentioned controller to constitute preferably, so that an 
engine load condition may be detected at least as engine operational status, the above-mentioned low 
voltage injection may be made to make at the time of low load driving and the above-mentioned 
high-pressure injection may be made to make at the time of a heavy load. Furthermore, it is in being 
constituted and becoming so that small amount injection corresponding to [ controller / said ] pilot 
injection in the above-mentioned controller and extensive injection of the consecutiveness 
corresponding to the main injection may be performed into a 1 combustion cycle as the above- 
mentioned low voltage injection at the time of low load driving and a control signal may be 
preferably outputted to the above-mentioned selector valve for fuel-injection control, and the above- 
mentioned selector valve for piston actuation. It is good to constitute so that the above-mentioned 
low voltage injection of a small amount corresponding to pilot injection in the above-mentioned 
controller and the above-mentioned high-pressure injection corresponding to the main injection 
which follows may be performed into a 1 combustion cycle and a control signal may be outputted to 
the above-mentioned selector valve for fuel-injection control, and the above-mentioned selector 
valve for piston actuation further again. Furthermore, [0029] which the above-mentioned controller 
constitutes again so that small amount injection corresponding to pilot injection may be performed 
by the above-mentioned low voltage injection, extensive injection corresponding to the main 
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injection may be performed by the above-mentioned low voltage injection according to engine 
operational status at the time of a low load, it may carry out by the above-mentioned high-pressure 
injection at the time of a heavy load and a control signal may be outputted to the above-mentioned 
selector valve for fuel-injection control, and the above-mentioned selector valve for piston actuation 
The above-mentioned boost piston has the narrow diameter portion which slides on the above- 
mentioned first cylinder interior of a room, and the major diameter formed successively by this 
narrow diameter portion in actuation. In addition, the above-mentioned fluid pressure circuit It has 
the second cylinder room in which the above-mentioned major diameter is held, and the free passage 
oilway in which the above-mentioned selector valve for piston actuation was infixed while making 
the above-mentioned first cylinder room upstream supply oilway or the above-mentioned 
accumulator open this second cylinder room for free passage. The above-mentioned boost piston is 
good to operate so that the volume of the above-mentioned first cylinder room may be made small 
with the oil pressure based on the area difference of the above-mentioned major diameter and a 
narrow diameter portion, and to constitute so that the fuel pressure of the same-room downstream 
may be made to increase. In this case, the above-mentioned boost piston is [ the narrow diameter 
portion which slides on the inside of the first above-mentioned cylinder, and the major diameter 
which slides on the inside of the second above-mentioned cylinder ] good to hold the spring with 
which being made by another object energizes the above-mentioned narrow diameter portion well in 
the direction which expands the volume of the above-mentioned first cylinder room fUrther at least in 
the above-mentioned first cylinder interior of a room. 

[0030] Furthermore, the above-mentioned free passage oilway is equipped with the first oilway 
which supplies the fuel oil pressure which acts so that the above-mentioned first cylinder room 
volume may be made small to one detached office of the above-mentioned second cylinder interior 
of a room divided with the above-mentioned major diameter, and the second oilway which supplies 
fuel oil pressure to the detached office of another side, and the above-mentioned selector valve for 
piston actuation is good to constitute as infixed in the second oilway of the above. In this case, it is 
good for either [ at least ] the above-mentioned first cylinder room or the detached office of above- 
mentioned another side to hold the spring which energizes the above-mentioned boost piston in the 
direction which expands the volume of the above-mentioned first cylinder room. Furthermore, the 
first cylinder input of the above-mentioned supply oilway is good to connect with the location which 
is opened for free passage at the time of un-operating [ of the above-mentioned boost piston ], and is 
blockaded at the time of actuation of the above-mentioned boost piston. 
[0031] 

[Function] If the selector valve for piston actuation is switched so that a boost operation of a boost 
piston may be intercepted since this invention is constituted as mentioned above The pressurization 
fuel oil from a pressure accumulator flows into the reserve well of a direct fuel injection valve, and 
intercepts the oil pressure to the oil sac for needle valve closing motion control for the selector valve 
for fuel-injection control. When it switches so that the pressurization fuel oil of an oil sac may be 
discharged, the low voltage fuel oil in said reserve well pressurized only with the pressurization fuel 
oil which the needle valve opened and was accumulated in the pressure accumulator is made to inject 
in a cylinder. 

[0032] Subsequently, if actuation fluid pressure is supplied to a boost piston so that a boost operation 
of a boost piston may be made by the selector valve for piston actuation, it will be further 
pressurized by actuation of a boost piston, it will become with high pressure in an instant, and the 
pressurization fuel oil from a pressure accumulator will be sent to the reserve well of a fuel injection 
valve, and when a needle valve is opened by operation of the selector valve for fuel-injection control 
like the above, it is made in a cylinder to inject said high-pressure fuel oil. Thereby, the 
responsibility of the injection pressure in an engine transient is improved. 

[0033] Moreover, the noise can be reduced by making it make by control of a controller in early 
stages of injection of the low-pressure PAIROTO injection by the pressurization of only the 
pressurization fuel oil of said pressure accumulator, and making the high-pressure main injection by 
the high-pressure fuel oil high-pressure-ized by said boost piston perform after said pilot injection, 
without reducing the fuel-injection engine performance. 
[0034] 
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[Example] Hereafter, based on a drawing, the example of this invention is explained in detail in 
instantiation. However, the dimension of the structural part indicated by this example, the quality of 
the material, a configuration, its relative position, etc. are not the meaning that limits the range of 
this invention only to it but only the mere examples of explanation, as long as there is no special 
case-publication especially. 

[0035] The block diagram of the pressure accumulation type (common rail type) fuel injection 
equipment used for the car motor which drawing 1 requires for the example of this invention, 
drawing 2 - drawing 14 are the operation explanatory views or injection mode diagrams of this. 
[0036] In drawing 1 , the fuel booster pump to which a fuel injection valve and 52 pressurize a fuel 
feed pump, and, as for 46, 10 pressurizes the fuel from this feed pump 52, the pressure accumulator 
(common rail) which accumulates the pressurization fuel with which 36 is fed from this fuel 
pressurization HOMPU 46, and 200 are controllers. 

[0037] Said fuel injection valve 10 has the nozzle 16 equipped with the reserve well 14 which stores 
the fuel supplied to the nozzle hole 12 and this nozzle hole 12 for fuel injection which were drilled at 
the tip. 

[0038] In said nozzle 16, the needle valve 18 which controls a free passage with said reserve well 14 
and nozzle hole 12 is held free [ sliding ], and this needle valve 18 is energized in the normally 
closed direction with the spring 24 through the push rod 22 collected in the nozzle holder 20. An oil 
sac 26 is formed in the above-mentioned nozzle holder 20, and the oil pressure piston 28 is fitted in 
the same axle free [ sliding ] to the above-mentioned needle valve 18 and the push rod 22 in this oil 
sac 26. 

[0039] Said oil sac 26 was connected to the 1 st outlet oilway b (control oilway) of the Mikata 
solenoid valve (fuel-injection controlled-variable selector valve) 34 through the one-way valve 30 
and orifice 32 which have been arranged at juxtaposition, and this solenoid valve 34 is equipped with 
the 2nd outlet oilway c which is open for free passage into the inlet-port oilway a which is open for 
free passage to the boost equipment 100 mentioned further later, and a fuel tank 38. said 1st outlet 
oilway b — electromagnetism — it connects with said inlet-port oilway a or the 2nd outlet oilway c 
alternatively by the valve element driven with an actuator 40 — having — electromagnetism — the 
time of the actuator 40 being de-energized - the inlet-port oilway a — the 1st outlet oilway b — open 
for free passage — moreover, electromagnetism — when an actuator 40 is energized, it is constituted 
so that the 1st outlet oilway b may be open for free passage to the 2nd outlet oilway c. Moreover, in 
said nozzle holder 20 and the nozzle 16, the fuel oil way (supply oilway) 44 which connects said 
reserve well 14 to said boost equipment 100 is formed. 

[0040] The fuel of the high-pressure force (for example, 20-40MPa) beforehand set up by the fuel 
booster pump 46 according to engine operational status is supplied to said pressure accumulator 36. 
Said fuel booster pump 46 is equipped with the plunger 50 in which a both-way drive is carried out 
by the eccentric or cam 48 which is interlocked with an engine crankshaft and driven, and this 
plunger 50 pressurizes the fuel oil in the fuel tank 38 supplied in the pump house 54 with the low- 
pressure fuel feed pump 52, and it feeds it to a pressure accumulator 36 through an one-way valve 
56. 

[0041] between the discharge-side path 58 of the pump house 54 of said fuel booster pump, and the 
intake side paths 60 which are open for free passage to said feed pump 52 — electromagnetism — the 
spill valve 64 opened and closed by the actuator 62 is infixed, said electromagnetism — the 
electromagnetism of an actuator 62 and said Mikata solenoid valve 34 — an actuator 40 and the 
actuator 114 of boost equipment 100 mentioned later are controlled by said controller 200, 
respectively. 

[0042] the detecting signal and the setting signal inputs of auxiliary information 76 grade, such as 
the atmospheric temperature which affects engine operational status at the fuel-pressure sensor 74 
which detects the fuel pressure in the gas column distinction equipment 68 with which a controller 
200 distinguishes each cylinder of a multiple cylinder engine, an engine speed and crank-angle 
detection equipment 70, engine load detection equipment 72, and the above-mentioned pressure 
accumulator 36, and a list if needed, atmospheric pressure, and a fuel temperature, — accepting — 
said electromagnetism — an actuator 40 and electromagnetism — an actuator 62 and the actuator 114 
for boost equipments control, respectively. 
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[0043] the Mikata solenoid valve for [ 100 ] these boost equipments in boost equipment and 105 
(selector valve for piston actuation), and the electromagnetism for this Mikata solenoid- valve 105 
control in 1 14 — it is an actuator. Said boost equipment 100 is equipped with the major-diameter 
cylinder 106 in which major-diameter piston 101a, and the boost piston 101 and major-diameter 
piston 101a by which minor diameter piston 101b of a minor diameter was formed in one rather than 
this are fitted, the minor diameter cylinder 107 in which minor diameter piston 101b is fitted, the 
major-diameter piston side return spring 104, and the minor diameter piston side return spring 103 
grade. In addition, the direction of another object has [ the above-mentioned major-diameter piston 
101a and minor diameter piston 101b ] good convenience on manufacture. In the case of another 
object, it is easy to obtain the oiltight of major-diameter oil pressure 125 and minor diameter oil 
pressure 109 each easily irrespective of major-diameter piston 101a, this heart precision of minor 
diameter piston 101b, and this heart precision of the major-diameter cylinder 106 and the minor 
diameter cylinder 107. 

[0044] 1 10 is the outlet oilway (supply oilway) of a pressure accumulator 36, and branches to 3 of 
the oilway (supply oilway) 119 opened for free passage by the minor diameter oil sac (the 1st . 
cylinder room) 109 which the oilway (the 2nd oilway) 1 1 1 to the 1st end connection of said Mikata 
solenoid valve 105 for boost equipments, the oilway (the 1st oilway) 108 opened for free passage by 
the major-diameter oil sac (one detached office) 125 which major-diameter piston 101a of said boost 
piston overlooks, and said minor diameter piston 101b overlook oilways. 

[0045] The oilway which opens for free passage the middle oil room (detached office of another 
side) 104 which the 2nd end connection of said Mikata solenoid valve 105 and the tooth back of 
major-diameter piston 101a face 112, and 1 13 are drain oil ways which connect the 3rd end 
connection and fuel tank 38 of said Mikata solenoid valve 105. In addition, when the fluid pressure 
circuit which supplies actuation fluid pressure is established independently in boost equipment 100 
with the high-pressure fuel for a pressure accumulator 36, the hydraulic fluid reservoir and booster 
pump according to individual are needed. The opening 121 to said small oil sac 109 of said oilway 
1 19 is formed in the location which can be opened and closed by the end face 122 of minor diameter 
piston 101b. In addition, when an engine is the Taki cylinder like this example, boost equipment 100 
and a fuel injection valve 10 are formed for every gas column, and the pressure accumulator 36 
common to each gas column is connected to each boost equipment 100 through the outlet oilway 10 
prepared for every gas column, respectively. 

[0046] Next, actuation of the pressure accumulation type fuel-injection system concerning said 
example is explained. First, the plunger 50 of the fuel booster pump 46 drives by the eccentric or 
cam 48 which is interlocked with an engine crankshaft and driven, it is pressurized by the high 
pressure to which the low-pressure fuel supplied to the HOMPU room 54 with the feed pump 52 was 
set, and a pressure accumulator 36 is supplied. 

[0047] engine operational status — responding — the electromagnetism from a controller 200 — a 
drive output is supplied to an actuator 62, the spill valve 64 is opened and closed, and it is controlled 
by the high-pressure force (for example, 20-40MPa) in which the fuel pressure in a pressure 
accumulator 36 was beforehand set up by this spill valve 64. On the other hand, the feedback input 
of the detecting signal of the fuel pressure in a pressure accumulator 36 is carried out from a sensor 
74 at a controller 200. 

[0048] When the boost piston 101 does not operate, the pressurization fuel in a pressure accumulator 
36 is further supplied to a reserve well 14 through the fuel oil way 44 of a fuel injection valve 10 
through the minor diameter oil sac 109 from an oilway 119 (namely, when it is in a left end 
location), and is pressing the needle valve 18 upward, i.e., ********. moreover — the time of non- 
operative of a fuel injection valve 10 — the electromagnetism of the Mikata solenoid valve 34 — 
since the actuator 40 is de-energized and the inlet-port oilway a and the 1st outlet oilway b are open 
for free passage, the high-pressure fuel for a pressure accumulator 36 should pass an one-way valve 
30 and an orifice 32 — an oil sac 26 is supplied. 

[0049] The oil pressure piston 28 in said oil sac 26 is pressed downward by the fuel pressure in this 
oil sac, and the clausilium force which applied the spring force of a spring 24 to the push-down force 
based on this oil pressure force is impressed to a needle valve 18 through a push rod 22. Since the 
projected net area of the fuel pressure which acts downward is set as the oil pressure piston 28 
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sufficiently greatly and the downward spring force of a spring 24 is adding and acting further rather 
than the active area of the fuel pressure which acts on the above-mentioned needle valve 18 upward, 
the needle valve 18 is held in the closedown location of illustration. 

[0050] the drive output of a controller 200 — electromagnetism — if an actuator 40 is energized, a 
free passage with the inlet-port oilway a and the 1st outlet oilway b will be intercepted, and the 1st 
outlet oilway b and the 2nd outlet oilway c will be opened for free passage. For this reason, an oil sac 
26 is connected to a fuel tank 38 through an orifice 32 and the 2nd outlet c, the fuel pressure which 
was acting on the oil pressure piston 28 is removed, it is conquered with the upward fuel pressure to 
which a spring 24 acts on a needle valve 18, this needle valve 18 is ****(ed), and the high-pressure 
fuel in a reserve well 14 is injected in a cylinder from a nozzle hole 12. 

[0051] time amount [ which was beforehand set up according to engine operational status ] after — a 
controller 200 — electromagnetism — if an actuator 40 is de-energized, the inlet-port oilway a of the 
Mikata solenoid valve 34 and the 1st outlet oilway b will be open for free passage again, and the fuel 
pressure in a pressure accumulator 36 will be impressed to the oil pressure piston 28. Thereby, the 
closedown of the needle valve 18 is carried out, and fuel injection is completed. 
[0052] Next, with reference to drawing 2 - drawing 9 , actuation of the fuel-injection system which 
used together boost equipment 100 and a pressure accumulator 36 is explained, the electromagnetism 
to which this solenoid valve looked like [ electromagnetism ] the control signal from a controller 
200, respectively, and the Mikata solenoid valve 34 for fuel injection valves and the Mikata solenoid 
valve 105 for boost equipments were attached in the following explanation — switch actuation is 
carried out by giving actuators 40 and 114. 

[0053] (1) When fuel injection is performed only by the pressure of a pressure accumulator 36 : 
drawing 2 (a) - (c) 

The Mikata solenoid valve 105 connects an oilway 111 and an oilway 1 12. Since the pressurization 
fuel from a pressure accumulator 36 is introduced into the large oil sac 125 of boost equipment 100, 
the middle oil room 126, and all small oil sacs, the boost piston 101 does not operate but is in the left 
end location in drawing 1 . 
[0054] (a) Front [ injection ] [ drawing 2 -(a)] 

The Mikata solenoid valve 34 connects Oilway a and Oilway b. Since the pressurization fuel which 
passed through the small oil sac 109 of boost equipment 100 is led to the oil sac 26 of a fuel injection 
valve through a solenoid valve 34, an orifice 32, and an one-way valve 30 and the oil pressure piston 
28 is forced on a needle valve 1 8, a needle valve 1 8 does not open. 
[0055] (b) Injection initiation [ drawing 2 -(b)] 

The Mikata solenoid valve 34 connects Oilway b and Oilway c. The fuel oil in an oil sac 26 is 
discharged by the fuel tank 38 through Oilway c, and the oil pressure which joins the oil pressure 
piston 28 is canceled. The pressurization fuel which passed through the small oil sac 109 of boost 
equipment 100 goes into a reserve well 14 through an oilway 44, pushes up a needle valve 18, and is 
injected in a cylinder from a nozzle hole 12. 
[0056] (c) Injection termination [ drawing 2 -(c)] 

The Mikata solenoid valve 34 connects Oilway a and Oilway b. A pressurization fuel is introduced 
in an oil sac 26, it acts on the oil pressure piston 28, a needle valve 18 closes the valve, and it will be 
in the same condition as injection before of the above (a). The above (a) The injection mode of - (c) 
is shown in drawing 3 R> 3. 

[0057] (2) Injection only by boost equipment 100 : drawing 4 R> 4 (a), (b), drawing 5 (c) (d), 

(a) Front [ injection ] [ drawing 4 -(a)] 

The Mikata solenoid valve 105 opens an oilway 111 and an oilway 112 for free passage. That is, 
since solenoid valves 105 are the above (1) and status idem, the boost piston 101 does not operate. 
[0058] The Mikata solenoid valve 34 connects Oilway a and Oilway b. That is, since solenoid valves 
34 are above-mentioned (l)-(a) and status idem, the needle valve 18 was forced on the valve seat by 
the oil pressure piston 28, and they are closing it with it. 
[0059] 

(b) High-pressure[ by boost equipment 100 ]-izing [ drawing 4 -(b)] 

The Mikata solenoid valve 105 connects an oilway 112 and an oilway 113, and the Mikata solenoid 
valve 34 connects Oilway a and Oilway b. 
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[0060] The pressurization fuel oil from a pressure accumulator 36 goes into the large oil sac 125 
through an oilway 1 10,108, and acts on major-diameter piston 101a. 

[0061] On the other hand, since the pressurization fuel oil in the middle oil room 126 is discharged 
by the tank 1 1 8 through an oilway 112, the Mikata solenoid valve 105, and an oilway 1 1 3, the boost 
piston 101 is pressed in the direction of Z arrow, an oilway 1 19 is blockaded by end-face 101c of 
minor diameter piston 101b, and the fuel oil in the small oil sac 109 is further pressurized by high 
pressure. 

[0062] Moreover, since this high-pressure oil is introduced into an oil sac 26 through Oilway a, the 
Mikata solenoid valve 34, and Oilway b and is pressing the oil pressure piston 28, clausilium of the 
needle valve 18 is carried out. 
[0063] (c) Injection initiation [ drawing 5 -(c)] 

In the Mikata solenoid valve 105, in status idem, the Mikata solenoid valve 34 connects Oilway b 
and Oilway c with the above (b). Thereby, the oil in an oil sac 26 is discharged by the tank 38 
through Oilway b, a solenoid valve 34, and Oilway c, and the oil pressure by which a load is carried 
out to a needle valve 18 is canceled. Since the fuel oil high-pressure-ized further is led to the reserve 
well 14 through the oilway 44 in process of [ pressure / of the high-pressure fuel for a pressure 
accumulator 36 ] the above (b), this pushes up a needle valve 18, and makes it open, and this high- 
pressure fuel oil is injected in a cylinder from a nozzle hole 12. 
[0064] (d) Injection termination [ drawing 5 -(d)] 

The Mikata solenoid valves 105 are the above (c) and status idem, and the Mikata solenoid valve 34 
connects Oilway a and Oilway b. The high-pressure fuel oil in the small oil sac 109 is introduced in 
an oil sac 26, and it acts on the oil pressure piston 28. Thereby, a needle valve 18 is closed by the 
pressing force of a spring 24, and injection ends it. In addition, in order to equip next injection with 
after injection termination, a controller 200 switches the Mikata solenoid valve 105, and returns it to 
the condition of (a) promptly. The injection mode of above-mentioned drawing 4 (a) - drawing 5 (d) 
is shown in drawing 6 . 

[0065] Now, the fuel injection which used the fuel injection only in the pressure of the pressure 
accumulator 36 shown by said drawing 2 and drawing 3 when operating with low Naka load torque 
from an idling, and used drawing 4 and the boost equipment 100 of drawing 5 is good to control to 
use, when operating with inside heavy load torque. And it is preferably good [ the pressure of a 
pressure accumulator 36 / the intensified pressure of 25 - 30MPa and boost equipment 100 ] 
preferably to set it as 70-80MPa before and after 70 - 120MPa 20 to 40 MPa. namely, the fuel 
injection pressure (MPa) at the time of operating drawing 16 at a load and 60% engine speed 40%, 
specific fuel consumption be and Graphite R, and a particulate — as the relation between PM and HC 
shown and understood in this Fig., when operating with low Naka load torque, it is good to set fuel 
injection pressure as 25-30MPa preferably 20 to 40 MPa, therefore it good to set it as the range of 
the pressure aforementioned pressure of a pressure accumulator 36. 

[0066] On the other hand, as the fuel injection pressure (MPa) at the time of operating at a load and 
60% rotational frequency 95% and the relation of be, R, PM, and HC shown and understood in this 
Fig., drawing 17 When operating with heavy load torque, although it is good to specifically set it as 
70 - 120MPa extent, 70 or more MPas of fuel injection pressure If it is made high to remainder, the 
noise will also increase in proportion to this, therefore the intensified pressure of boost equipment 
1 00 is preferably good to set it as 70-80MPa before and after 70 - 120MPa. 

[0067] Moreover, in order not to change a common rail (pressure accumulator) pressure sharply like 
the pressure accumulation type fuel-injection system shown in aforementioned drawing 15 in this 
example, [ when carrying out a pressure up to the high-pressure injection at the time of a heavy load 
(fuel injection pressure: 90MPa) rapidly from the low voltage injection at the time of a low load (fuel 
injection pressure: 20MPa) ] For example, as shown in drawing 19 (c), fuel injection pressure can be 
started promptly and there is no possibility that the engine appearance lack of ability at the time of 
transient operation may arise with the delay of an engine engine speed. 

[0068] Furthermore, by controlling whenever [ open stage / of the Mikata solenoid valve 106 / or 
valve-opening ] by the controller 200 combining the injection mode of said drawing 3 , and the 
injection mode of drawing 6 to be shown in drawing 20 The lift stage of a needle valve (needle 
valve) is controlled, an injection rate is dulled, and the optimal injection-rate control for combustion 
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can be performed to, heighten the initial pressure of the main injection a little from the common-rail- 
pressure force as a result, in other words, stopping the amount of initial main injection at the time of 
a low load or an inside load. 

[0069] Now, not only in the pressure accumulation type fuel injection equipment of this example but 
in a common pressure accumulation type fuel-injection system, the engine noise increases sharply as 
compared with the case of the conventional sequence-type fuel injection pump. In order to cancel 
this fault, this invention is aiming at reduction of the noise by performing pilot injection to which the 
lift of the so-called needle valve (needle valve) 18 is carried out slightly, before performing the main 
injection at the time of low r.p.m. operation. (That is, two injections called pilot injection and the 
main injection are performed into a 1 combustion cycle in this case) 

Next, an operation of the example of this invention which combined pilot injection is explained. 
[0070] (3) Pilot injection by the pressure accumulator pressure, and main injection by boost 
equipment : drawing 7 (a), (b), drawing 8 (c) (d), 

(a) Front [ injection ] [ drawing 7 -(a)] 

The Mikata solenoid valve 105 connects an oilway 111 and an oilway 112, and the Mikata solenoid 
valve 34 connects Oilway a and Oilway b. This is injection before of the above (1) and (2), and 
status idem. 
[0071] 

(b) Pilot injection initiation [ drawing 7 -(b)] 

After the Mikata solenoid valve 105 has connected the oilway 111 and the oilway 112 like the above 
(a), the Mikata solenoid valve 34 is switched to connection between Oilway b and Oilway c. This 
condition is fuel injection beginning and status idem by the pressure accumulator 36 of 
aforementioned (l)-(b), and the pressurization fuel from a pressure accumulator 36 is injected in a 
cylinder from a nozzle hole 12 through the small oil sac 109 of boost equipment 100, an oilway 44, 
and a reserve well 14. 
[0072] 

(c) Pilot injection termination [ drawing 8 -(c)] 

Like the above (a) and (b), the Mikata solenoid valve 105 has connected the oilway 111 and the 
oilway 112, and switches the Mikata solenoid valve 34 to connection between Oilway a and Oilway 
b in this condition. This condition is aforementioned (l)-(c) and status idem, a pressurization fuel is 
led in an oil sac 26, and it presses the oil pressure piston 28, and makes a needle valve 18 close. 
Thereby, pilot injection is completed. 
[0073] 

(d) High-pressure[ by boost equipment ]-izing [ drawing 8 -(d)] 

The Mikata solenoid valve 105 connects an oilway 112 and an oilway 113, and the Mikata solenoid 
valve 34 connects Oilway a and Oilway b. This condition is aforementioned (2)-(b) and status idem, 
and the fuel oil further pressurized by high pressure with the boost piston 101 reaches the reserve 
well 14 of a fuel injection valve, and the needle valve 18 was forced on the valve seat by the oil 
pressure piston 26, and is closed. 
[0074] (e) Main-injection initiation [ drawing 9 -(e)] 

The Mikata solenoid valve 105 connects an oilway 112 and an oilway 113, and the Mikata solenoid 
valve 34 connects Oilway b and Oilway c. In this case, it is aforementioned (2)-(c) and status idem, 
and the oil in the oil sac 26 of a fuel injection valve is discharged to a tank 38, a needle valve 18 
opens, and the fuel oil further high-pressure-ized from the pressure of the high-pressure fuel for a 
pressure accumulator 36 with boost equipment 100 is injected in a cylinder from a nozzle hole 12. 
[0075] (f) Main-injection termination { drawing 9 -(f)] 

The Mikata solenoid valve 105 is in the condition of the above (e), and switches the Mikata solenoid 
valve 34 to connection between Oilway a and Oilway b. In this case, it is above-mentioned (2)-(d) 
and status idem, and the high-pressure fuel oil from boost equipment is introduced in the oil sac 26 
of a fuel injection valve, it acts on the oil pressure piston 28, and a needle valve 18 is made to close. 
[0076] The injection mode which combined the pilot injection by the pressure accumulator 36 
explained to drawing 10 by above-mentioned (a) - (f) and the high-pressure main injection by boost 
equipment 100 is shown. Pilot injection according [ - (c) ] to a pressure accumulator 36 and (e) (in 
[ b ]) drawing - (f) are the high-pressure main injection by boost equipment 100. 
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[0077] [4] Pilot injection and main injection only by the pressure accumulator : drawing 1 1 (a), (b), 
drawing 12 (c), (d), drawing 1 3 (e) (f), 

In this case, in order to make it not operate boost equipment 100, the Mikata solenoid valve 105 
connects an oilway 111 and an oilway 112 like the above (1). 
(a) Front [ injection ] [ drawing 1 1 -(a)] 

It is aforementioned (l)-(a) and status idem, and the Mikata solenoid valve 34 connects Oilway a and 
Oilway b, and is closing the needle valve 18 by the pressing force of the oil pressure piston 28. 
[0078] (b) Pilot injection initiation [ drawing 1 1 -(b)] 

It is aforementioned (l)-(b) and status idem, and the Mikata solenoid valve 34 connects Oilway b 
and Oilway c, cancels the oil pressure to the oil sac piston 28, makes a needle valve 18 open, and 
makes the fuel from a pressure accumulator 36 inject in a cylinder. 
[0079] 

(c) Pilot injection termination [ drawing 12 -(c)] 

It is aforementioned (l)-(c) and status idem, and the Mikata solenoid valve 34 connects Oilway a and 
Oilway b, makes the pressurization fuel from a pressure accumulator 36 act on the oil sac piston 28, 
and makes a needle valve 1 8 open. 

[0080] Subsequently, this is performed by the same procedure as the case of the pilot injection 
shown in the above (a), (b), and (c) although the main injection only by the pressure accumulator 36 
is performed in order of following (d), (e), and (f). However, the injection quantity and a fuel 
injection period are controlled by the controller 200 in this case to become larger than the time of 
pilot injection. 

[0081] (d) Before [ the main injection ] [ drawing 12 -(d)] 

The Mikata solenoid valve 34 connects Oilways a and b, and closes a needle valve 18. 
(e) Main injection [ drawing 13 -(e)] 

Oilways b and c are connected, a needle valve 18 opens, and the Mikata solenoid valve 34 injects the 

fuel from a pressure accumulator 36. 

[0082] (f) Main-injection termination [ drawing 13 -(f)] 

The Mikata solenoid valve 34 connects Oilways a and b, and clausilium of the needle valve 18 is 
carried out. The above (a) The injection mode which combined the pilot injection and the main 
injection of only a pressure accumulator pressure by - (f) is shown in drawing 14 . According to an 
engine service condition, the injection method of (1) - (4) explained above is switched by the 
controller 200, and is used. 

[0083] That is, low voltage injection by the above (1) or the injection method of (4), i.e., the pressure 
of a pressure accumulator 36, is performed at the time of a low load at the time of an idling. 
Moreover, boost equipment 100 is made to act at the time of the heavy load more than a fixed load, 
and the operation control of the engine is carried out with the injection method which combined the 
injection method, i.e., the low-pressure pilot injection in early stages of injection and the high- 
pressure main injection, of the above (3). 

[0084] According to said injection system, a switch becomes possible in an instant at the high- 
pressure injection which used boost equipment from the low voltage injection by the pressure 
accumulator pressure with the Mikata solenoid valve, and the responsibility of an engine transient is 
made to improve sharply. Moreover, engine noise level is sharply reduced by combining low- 
pressure pilot injection and the high-pressure injection by use of boost equipment. 
[0085] 

[Effect of the Invention] the comparatively easy equipment of ****(ing) the Mikata solenoid valve 
which switches actuation of the boost equipment which equipped the conventional pressure 
accumulation type fuel-injection system with the boost piston, and this boost equipment as 
mentioned above according to this invention — with — **** — Since the switch to the high-pressure 
injection from low voltage injection can be performed only by switching to actuation of boost 
equipment with the Mikata solenoid valve in an instant For example, since the equipment of this 
invention can perform the switch to the high-pressure injection at the time of transient operation in 
an instant, by forming the high-pressure injection at the time of transient operation with the 
equipment of this invention, the responsibility of the injection pressure buildup of an engine 
transition stage improves sharply compared with the conventional fuel-injection system. 
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[0086] Thereby, generating of faults, such as loss of power of the engine by the lack of an injection 
pressure buildup of an engine transition stage, generating of a black smoke, and aggravation of an 
exhaust air particulate, can be prevented. 

[0087] Moreover, since it can operate combining the low-pressure pilot injection applied to the two- 
step injection which consists of pilot injection and main injection, and the high-pressure main 
injection by use of boost equipment free, high power operation is realizable, controlling the engine 
noise. 

[0088] Furthermore, since the fuel oil pressure by the side of a pressure accumulator can be made 
into low voltage, the pressure which acts on seal members, such as the joint section of piping, also 
becomes low, and since the load of the seal member by fuel pressure is mitigated, generating of fuel 
leakage can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 19] 
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